This paper describes the results from a cross-cultural survey of attitudes towards humanoid robots conducted in Japan and with a Western sampe. The survey used the tentatively titled "Frankenstein Syndrome Questionnaire" and combined responses both from a Japanese and Western sample in order to explore common, cross-cultural factor structures in these responses. In addition, the differences between samples in terms of relationships between factors as well as other intra-sample relationships were examined. Findings suggest that the Western sample's interfactor relationships were more structured than the Japanese sample, and that intra-sample characteristics such as age and gender were more prevalent in the Western sample than the Japanese sample. The results are discussed in relation to the notion of the Frankenstein Syndrome advanced by Kaplan [1] .
Introduction
This paper reports recent findings from our continued work in developing a tool for examining attitudes towards humanoid robots that is valid across Western and Japanese Cultures. As described in Syrdal et al. [2] and Nomura et al. [3] , these findings inform our investigation into how members of society may respond to the possibility of humanoid robots being used and encountered in their everyday lives.
Previous cross-cultural studies have found conflicting results and [4, 5] , particularly when considering comparisons between absolute scores on scales intended to measure specific constructs related to participants' attitudes towards robots. In order to further investigate cross cultural differences and similarities along such attitudes, we conducted an open-ended survey of attitudes towards humanoid robots both in Japan and in the UK [2] from which statements representative of different categories from each sample were selected and made into the Frankenstein Syndrome Questionnaire (FSQ) [3] .We have based our theoretical approach in terms of cultural differences on that of Kaplan's [1] description of the "Frankenstein Syndrome". This approach posits that the act of creation, particularly innovative creation is seen as a taboo in Western cultures. In these cultures, the use of novel technologies is often seen as potentially problematic in itself, while other cultures, such as that of Japan, may have a more pragmatic view, judging innovations on their own merits. This phenomenon could manifest as an underlying factor in attitudes towards humanoid robots in a much greater extent in Western cultures than one would see in a Japanese population.
The presence of such a factor, in addition to differences in how demographic factors interact with culture on the impact scores from the different factors formed from the questionnaire that we are using, will form a foundation for our further effort in examining the role of the Frankenstein syndrome in cross-cultural studies in social robotics.
Methodology

Sampling
The Japanese sample consisted of 1000 persons recruited through a professional survey company. The Western sample consisted of 146 participants(61 male and 85 females; age range 20-64, Mean age 28, Median age 25) , recruited through adverts in social media and through the University of Hertfordshire intranet. Exclusion criteria for the Western sample was (a) not having a European or Middle Eastern native language, and not living in Europe, the Middle East, The Americas or Australia/New Zealand. Due to the disparity in size between the Western sample and Japanese sample, a subsample was extracted from the Japanese sample using a stratified random sampling technique, where the strata were based on gender and age-category. This random sample was combined with the Western sample in order to create a joint sample for analysis. A second random sample was also taken from the Japanese sample to assess the generalizability of the findings from the Japanese subsample.
Survey
The survey was presented as a series of webpages, with a cover page displaying images of a wide range of humanoid robots. The survey itself consisted of the statements presented in Table 1 , inviting the participants to indicate their agreement with each on a 7-point likert scale. See [3] for a more in-depth description of the survey, including the pictures used.
Results
Factor Analysis
The joint sample data was assessed using a maximum likelihood, exploratory factor analysis, which found 5 factors using the Cattell extraction criteria [6] , explaining 54.32% of the variance in the sample. The promax rotation Factor Loading Matrix can be found in Table 1 . The items loading into the different factors were combined into scales. The items in Factor 1 had a Cronbach's α of .84 for the sample as a whole, .84 for the Western sample and .85 for the Japanese sample. This factor was tentatively named General Negative Attitudes towards Robots.
The items in Factor 2 had a Cronbach's α of .75 for the sample as a whole, .65 for the Western sample and .77 for the Japanese sample. Due to the low reliability the western sample, subsequent investigation of Item-Scale correlation found that this was caused by the item: "Humanoid robots may make us even lazier", loading negatively on this subscale for the western sample while it was positively correlated with the subscale for the Japanese sample. After this item was removed, the sample as a whole had a Cronbach's α of .75, with .73 for the Western sample and .78 for the Japanese sample It was tentatively named General Positive Attitudes towards robots.
The items in Factor 3 had a Cronbach's α of .83 , with .81 for the Western sample and .85 for the Japanese sample. It was tentatively named Principal Objections to Humanoid Robots. The items in Factor 4 had a Cronabch's α of .73 for the sample as a whole, 68 for the Western sample and .75 for the Japanese sample. Subsequent Item-Scale correlations suggested that this was caused by overall lower reliability along this scale for the Western sample. It was tentatively titled Trust in Robot Creators.
The items in factor 5 had a Cronbach's α .68, with an α of .64 for the Western sample and .75 for the Japanese sample. This subscale was tentatively named Interpersonal Fears .
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Intra-sample correlation between the subscales.
In order to further investigate the relationship between culture and subscale scores, intra-sample relationships between the subscales were investigated using correlations.
Fig. 1 Differences in Subcale Correlations according to sample.
The correlations between the subscales for the sample as a whole can be found in Table 2 , which shows which suggests a high degree of inter-correlation between all the subscales in the sample as a whole (r), but as Fig. 1 , illustrates, this relationship is more complicated, however, as there are significant differences between the samples in terms of subscale correlations. These differences all manifest as stronger correlations between the subscales in the Western sample (rw), suggesting that scores on one subscale predict scores on the other subscales well in this sample, while this is not the case for the Japanese sample(rj). This would in turn suggest that the Western sample's attitudes is to a much larger extent dependent on one underlying factor that impacts overall attitudes towards robots
Subscale Score ANOVAs
A series of 2x2x3 ANOVAs were run for each subscale, in order to investigate the relationship between Sample (Western or Japanese), Gender (Male or Female), Age Category (Participants in their twenties, thirties or above 40) and subscale scores. The overall mean for each subscale score by each variable is presented visually in XXX and when responsible for a significant main effect, is described under the description of each subscale. p<.01,ƞ 2 =.04). There was also an interaction effect for Sample and Age Category (F(2,278)=8.00, p<.01,ƞ 2 =.05) The Descriptive Statistics in Table 3 suggest that overall, the Japanese sample scored higher in this subscale. Table 4 suggest females scored higher than males and according to Table 5 , participants in their 20s scored higher than the other two age categories (t>2.29,p<.05). The descriptive statistics for the Age Category and Sample interaction effect can be found in Table 6A which suggest that the main effect observed was caused by the differences between the participants in their 20s in the Western sample scoring higher in this subscale than the other two categories (t>3.16,p<.05) while this effect is not observed in the Japanese sample, which was more uniform across the different age categories (t<.49,p>.6).
General Negative Attitudes towards Humanoid Robots
General Positive Attitudes towards Humanoid Robots.
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There was a main effect for Sample (F(1,278) =35.12, p<.01,ƞ 2 =.11) and Gender (F(1,278)=9 .01, p<.01,ƞ 2 =.03). There was also a significant interaction effect for Sample and Gender (F(1,278)=6 .72, p<.01,ƞ 2 =.02). The Descriptive Statistics for the Main Effects can be found in Table 3 -5 and Error! Reference source not found. and suggest that overall, Western participants scored higher on this subscale than the Japanese, and that male participants scored higher than female. Table 6B describes the interaction effect for General Positive Attitudes, and suggest that in the Western Sample, male participants score higher along this subscale(t=3.96,p<.01), while in the Japanese sample, this effect is not evident(t=.29,p=77). ). These effects are described in Table 3 -5 and suggest that the Japanese sample scored higher on this subscale than the Western sample, the Female sample higher than the Male sample, and participants in their 20s scored higher than the other two age categories.
Trust in Creators
There was a significant main effect for Sample (F(1,278)=13.59, p<.01,ƞ 2 =.05) and an interaction effect for Sample and Age Category (F(2,278)=4.06, p<.05,ƞ 2 =.02). The main effect is described in Table 3 -5 and suggests that participants in the Western sample scored higher than participants in the Japanese sample on this subscale while the interaction effect described in Table 6C suggests that this was caused by participants in the the 40+ category scored significantly higher than the other categories on this subscale in the Japanese sample (t>2.17, p<.05), but that this was not the case in the Western sample(t<1.15,p>.25). In fact the trend in the Western sample was in the opposite direction.
Fig. 2 Interaction Effects for Subscale Scores
Interpersonal Fears. There was a significant main effect for Age Category (F(2,278)=6.02, p<.01,ƞ 2 =.04) and an interaction effect for Sample and Age Category (F(2,278)=4.72, p<.01,ƞ 2 =.03). The interaction effect was is described in Table 6D and suggest that in the Western sample, participants in their 20s scored higher along this subscale than other age categories, while this was not the case for the Japanese sample.
Discussion
Summary of Findings
The findings from the Factor Analysis using both samples found 5 factors that had a reasonably high degree of reliability, which were consistently higher for the Japanese sample than the Western sample. As discussed in Syrdal et al. [7] , differences in absolute scores between the two populations are not as meaningful as exploring differences in the relationships between measures across the cultures, both in terms of this effect was most pronounced in the Western sample with this particular factor structure. A similar effect for Trust in Creators was observed, but here age differences were most pronounced in the Japanese sample, where the 40+ group scored higher than the other age categories along this dimension. This suggests that these age differences are more closely related to changing views of technology in the Western sample, but while in the Japanese sample may be related to changes in how scientific and industrial authorities are viewed. Finally, there were gender differences between the two samples terms of Positive Attitudes, in the Western sample, male respondents scored higher along this subscale than females, but this was not the case for the Japanese sample.
Conclusions and Future Work
As a first, cross-cultural use of the FSQ, the results are encouraging. The current structure of the FSQ has a high degree of reliability across both Japanese and Western samples and reveal interesting differences between the two groups in terms of intrasample characteristics as well as in terms of subscale correlations. However, as previously pointed out, these now need to be supplemented by examining the role of FSQ Subscale scores and how they interact with related scales and behaviour within human-robot interactions. This will allow for a deeper validation of the FSQ and greater understanding of attitudes towards humanoid robots .
